Molecular neuro-oncology and the development of targeted therapeutic strategies for brain tumors. Part 3: brain tumor invasiveness.
Brain tumors are a diverse group of malignancies that remain refractory to conventional treatment approaches. Molecular neuro-oncology has now begun to clarify the transformed phenotype of brain tumors and identify oncogenic pathways that might be amenable to targeted therapy. Cellular invasion of surrounding brain is one of the key features of brain tumor behavior and is currently under evaluation for potential therapeutic targets. Tumor invasion occurs in the context of the extracellular matrix (ECM) of the brain and involves the interaction between cell-surface adhesion molecules, such as integrins and proteins embedded within the ECM. The overexpression of integrins is often associated with invasive behavior and can be inhibited by targeted approaches such as antibodies, antisense constructs and cyclic peptides. Tumor cell-secreted matrix metalloproteinases and serine proteinases degrade ECM proteins and provide space for movement and infiltration. The expression of proteinases positively correlates with tumor grade and infiltrative capacity. Proteinase activity can be reduced by several methods, including antibodies and small-molecule inhibitors such as marimastat. Early clinical trials suggest that marimastat may have activity in combination with traditional chemotherapy regimens. Further development of targeted therapies designed to inhibit tumor infiltration, and evaluation of these new agents in clinical trials, will be needed to improve survival and quality of life for patients with brain tumors.